This paper investigates the determinants of corporate expatriations. American corporations that seek to avoid U.S. taxes on their foreign incomes can do so by becoming foreign corporations, typically by "inverting" the corporate structure, so that the foreign subsidiary becomes the parent company and U.S. parent company becomes a subsidiary. Three types of evidence are considered in order to understand this rapidly growing practice. First, an analysis of the market reaction to Stanley Works's expatriation decision implies that market participants expect its foreign inversion to be accompanied by a reduction in tax liabilities on U.S. source income, since savings associated with the taxation of foreign income alone cannot account for the changed valuations. Second, statistical evidence indicates that large firms, those with extensive foreign assets, and those with considerable debt are the most likely to expatriatesuggesting that U.S. taxation of foreign income, including the interest expense allocation rules, significantly affect inversions. Third, share prices rise by an average of 1.7 percent in response to expatriation announcements. Ten percent higher leverage ratios are associated with 0.7 percent greater market reactions to expatriations, reflecting the benefit of avoiding the U.S. rules concerning interest expense allocation. Shares of inverting companies typically stand at only 88 percent of their average values of the previous year, and every ten percent of prior share price appreciation is associated with 1.1 percent greater market reaction to an inversion announcement. Taken together, these patterns suggest that managers maximize shareholder wealth rather than share prices, avoiding expatriations unless future tax savings -including reduced costs of repatriation taxes and expense allocation, and the benefits of enhanced worldwide tax planning opportunities -more than compensate for current capital gains tax liabilities. 
Introduction
There is considerable confusion over the attributes necessary for a corporation located in the United States to be considered an "American" company, particularly insofar as nationality is thought to carry with it any entitlement to special treatment. Manufacturing production is typically integrated internationally, so multinational firms headquartered in the United States are likely to purchase large fractions of their inputs from foreign suppliers, sell much of their output to foreign buyers, and in the process often employ more labor and capital in foreign countries than they do in America.
1 This observation prompts some observers to question the wisdom of government policies directed at assisting those American companies with extensive global operations, 2 while others take exactly the opposite view, arguing that international business mobility makes it essential for governments to do everything they reasonably can in order to make their locations attractive to multinational businesses.
3
Taxation is one arena in which nationality has clear consequences. Home governments are entitled to tax the foreign incomes of their resident companies, and they do so to differing degrees. One consequence of the U.S. tax system is that a corporation considered to be American for tax purposes will typically face greater tax obligations on its foreign income than would the same company if it were considered to be, say, German for tax purposes. Tax authorities are keenly interested in the nationality of their companies for the simple reason that, if a multinational corporation is Japanese for tax purposes, then its foreign profits are subject to taxation by Japan, while if the same corporation were American, then the United States would receive any taxes due on foreign profits.
From a legal standpoint, the definition of American tax residence is reasonably straightforward: a corporation is "American" for tax purposes if it is incorporated in the United
States. Firms choose their sites of incorporation, and, under current U.S. law, a company need not produce or sell anything in the country that serves as its tax home. As a result, there can be strong incentives to select incorporation sites that offer the most attractive tax benefits. Reich (1990) . 3 See, for example, Hufbauer (1992) .
United States tends to fare poorly in such calculations, since American companies owe taxes to the United States on their foreign incomes, while companies based in numerous other countries, including Germany, the Netherlands, Canada, France, not to mention most tax havens, owe little or no tax to their home governments on any foreign income. 4 These national differences create opportunities for American companies with foreign income to reduce their tax obligations by expatriating, thereby shedding their American identities and becoming foreign corporations. This transformation is accomplished by reincorporating in an appropriate foreign location, such as Bermuda or the Cayman Islands, typically by having a firm's foreign subsidiary exchange its shares for those of the American parent company.
Individual shareholders, who previously owned shares of the American parent company, will then own shares of the foreign (parent) company, which owns the American company. These transactions are commonly referred to as "inversions," since their impact is to invert the corporate structure: the erstwhile subsidiary becomes the parent, and the erstwhile parent becomes the subsidiary. American corporations have undertaken several well-publicized inversions in recent years, and the rate at which they do so continues to rise. Indeed, seven members of the Standard & Poor's 500 index have expatriated, or have announced plans to do so, and there are reportedly several others considering such inversions.
The purpose of this paper is to analyze the economic factors associated with corporate expatriations that take the form of inversions. This task is complicated by the fact that inversions, while growing in popularity, are still quite uncommon, so it is possible to obtain reliable information on only two dozen or so inverting companies. Accordingly, the paper employs three distinct methodologies -an analysis of market reactions to one announced expatriation, a statistical analysis of the factors that lead to decisions to expatriate, and an event study analysis of reactions to expatriations -to understand the motivations behind expatriations.
As is typical of case studies, the analysis of the announced expatriation of Stanley Works is open to multiple interpretations; nevertheless, it offers suggestive evidence that market participants raised their expectations of future cash flows by more than could be justified by reduced repatriation taxes and enhanced ability to utilize interest tax shields. This analysis provides some limited foundation for fears that expatriations may be associated with the desire, and the expectation, that U.S. tax obligations on U.S.-source income will be reduced subsequent to an expatriation.
The statistical analysis of expatriations suggests that U.S. tax liabilities on foreign-source income are associated with the decision to undertake a foreign inversion. The probability of inverting is increasing in firm size and in the share of firm assets located abroad. Heavily leveraged firms are the most likely to expatriate, as are those operating in low-tax foreign countries. Since the U.S. system of taxing the worldwide incomes of American companies is particularly costly for firms with sizable interest expenses, as well as firms facing low foreign tax rates, this behavior is consistent with allocation rules playing an important role in the decision to give up U.S. identity.
The third part of the empirical analysis considers stock price reactions to inversion announcements. Stock prices react (on average) positively to announcements of plans to invert, with prices appreciating by 1.7 percent over a five-day window centered on inversion announcements. This stock price appreciation is considerably more pronounced for firms that have appreciated in value over the previous year, and whose shareholders therefore incur considerable capital gains liabilities when required to tender their shares (in exchanging them for new shares) as part of the inversion process. Firms that are heavily leveraged, and which therefore lose the ability to claim foreign tax credits they would need if American-owned, likewise exhibit positive price reactions upon inversion. Other measurable variables, such as average foreign tax rates, have little discernable effects on price reactions to inversion announcements, though the paucity of data makes it difficult to draw strong conclusions from this evidence.
These findings suggest that firms consider the forced capital gains realization, and consequent capital gains tax burden imposed on shareholders, in deciding whether or not to expatriate. The U.S. principle of taxing the worldwide incomes of American companies, together with the various quirky features of the system, means that many American companies would benefit from having foreign rather than American identity for tax purposes. What offer an early forecast that such differences could encourage American firms with foreign income to expatriate.
prevents a wholesale expatriation of corporate America is therefore either a reluctance to act on the basis of tax incentives, or else that costs of inverting exceed the potential benefits. A major cost of expatriation is that owners of inverting firms must recognize capital gains on stock appreciation since time of purchase; the magnitude of this cost depends, therefore, on a company's history of share price appreciation. For firms whose shares have appreciated significantly in value, it follows that expatriation is profitable only if the future gains from avoiding U.S. taxation of foreign income are so large that they more than offset the current capital gains tax liability for shareholders. The evidence that firms with significant prior share price appreciation exhibit the strongest positive price reactions to inversion implies that managers contemplating expatriation are generally sensitive to the tax burdens they impose on shareholders and these managers are maximizing shareholder wealth rather than share prices. If managers were maximizing share prices instead of shareholder wealth, there would be no taxbased counterweight to the perceived benefits of expatriation. These results suggest that a natural brake on the tide of inversions, and a corresponding selection mechanism, is operative with respect to expatriations.
Section two of the paper reviews the U.S. system of taxing the international income of American companies. Section three identifies the incentives that companies face to expatriate, and the costs that they incur in doing so. Section four takes an in-depth look at the experience of Stanley Works, an American company that has announced plans to expatriate through an inversion. Section five evaluates the factors that lead companies to invert, analyzing a large sample of publicly traded firms. Section six analyzes stock price reactions to inversion announcements. Section seven is the conclusion.
The taxation of foreign income 5
The taxation of international transactions differs from the taxation of domestic economic activity primarily due to the complications that stem from the taxation of the same income by multiple governments. In the absence of double tax relief, the implications of multiple taxation are potentially quite severe, since national tax rates are high enough to eliminate, or at least greatly discourage, most international business activity if applied two or more times to the same income.
Almost all countries tax income generated by economic activity that takes place within their borders. In addition, many countries -including the United States -tax the foreign incomes of their residents. In order to prevent double taxation of the foreign income of Americans, U.S.
law permits taxpayers to claim foreign tax credits for income taxes (and related taxes) paid to foreign governments. 6 These foreign tax credits are used to offset U.S. tax liabilities that would otherwise be due on foreign-source income. The U.S. corporate tax rate is currently 35 percent, so an American corporation that earns $100 in a foreign country with a 10 percent tax rate pays taxes of $10 to the foreign government and $25 to the U.S. government, since its U.S. corporate tax liability of $35 (35 percent of $100) is reduced to $25 by the foreign tax credit of $10.
Americans are permitted to defer any U.S. tax liabilities on certain unrepatriated foreign profits until they receive such profits in the form of dividends. 7 This deferral is available only on the active business profits of American-owned foreign affiliates that are separately incorporated as subsidiaries in foreign countries. The profits of unincorporated foreign businesses, such as those of American-owned branch banks in other countries, are taxed immediately by the United States.
To illustrate deferral, consider the case of a subsidiary of an American company that earns $500 in a foreign country with a 20 percent tax rate. This subsidiary pays taxes of $100 to the foreign country (20 percent of $500), and might remit $100 in dividends to its parent U.S.
company, using the remaining $300 ($500 -$100 of taxes -$100 of dividends) to reinvest in its own, foreign, operations. The American parent firm must then pay U.S. taxes on the $100 of dividends it receives (and is eligible to claim a foreign tax credit for the foreign income taxes its subsidiary paid on the $100). 8 But the American firm is not required to pay U.S. taxes on any part of the $300 that the subsidiary earns abroad and does not remit to its parent company. If, however, 5 Some parts of this brief description of international tax rules and evidence of behavioral responses to international taxation are excerpted from Hines (1997 and Hines and Hubbard (1995) . 6 The United States is not alone in taxing the worldwide income of its residents while permitting them to claim foreign tax credits. Other countries with such systems include Greece, Italy, Japan, Norway, and the United Kingdom. Under U.S. law, taxpayers may claim foreign tax credits for taxes paid by foreign firms of which they own at least 10 percent, and only those taxes that qualify as income taxes are creditable. 7 Deferral of home-country taxation of the unrepatriated profits of foreign subsidiaries is a common feature of systems that tax foreign incomes. Other countries that permit this kind of deferral include Canada, Denmark, France, Germany, Japan, Norway, Pakistan, and the United Kingdom. 8 In this example, the parent firm is eligible to claim a foreign tax credit of $25, representing the product of foreign taxes paid by its subsidiary and the subsidiary's ratio of dividends to after-tax profits [$100 x ($100/$400) = $25].
the subsidiary were to pay a dividend of $300 the following year, the firm would then be required to pay U.S. tax (after proper allowance for foreign tax credits) on that amount. of foreign taxes, then it would be permitted to claim no more than $70 of foreign tax credits.
Taxpayers whose foreign tax payments exceed the foreign tax credit limit are said to have "excess foreign tax credits;" the excess foreign tax credits represent the portion of their foreign tax payments that exceed the U.S. tax liabilities generated by their foreign incomes. Taxpayers whose foreign tax payments are smaller than their foreign tax credit limits are said to have "deficit foreign tax credits." American law permits taxpayers to use excess foreign tax credits in one year to reduce their U.S. tax obligations on foreign source income in either of the two previous years or in any of the following five years.
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9 Subpart F income consists of income from passive investments (such as interest and dividends received from investments in securities), foreign base company income (that arises from using a foreign affiliate as a conduit for certain types of international transactions), income that is invested in United States property, money used offshore to insure risks in the United States, and money used to pay bribes to foreign government officials. American firms with foreign subsidiaries that earn profits through most types of active business operations, and that subsequently reinvest those profits in active lines of business, are not subject to the Subpart F rules, and are therefore able to defer U.S. tax liability on their foreign profits until they choose to remit dividends at a later date. 10 Foreign tax credits are not adjusted for inflation, so are generally the most valuable if claimed as soon as possible. Barring unusual circumstances, firms apply their foreign tax credits against future years only when unable to apply them against either of the previous two years. Firms paying the corporate alternative minimum tax (AMT) are
In practice, the calculation of the foreign tax credit limit entails certain additional complications, the first of which is that total worldwide foreign income is used to calculate the foreign tax credit limit. This method of calculating the foreign tax credit limit is known as "worldwide averaging." A taxpayer has excess foreign tax credits if the sum of worldwide foreign income tax payments exceeds this limit, subject to the requirement that income is segregated into functional "baskets" for the purpose of this calculation.
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A second, and very important, aspect of the foreign tax credit calculation is the way in which it is affected by expenses incurred in the United States. Firms with certain types of taxdeductible expenses, particularly interest charges, expenditures on research and development, and general administrative and overhead expenses, are required to allocate fractions of these expenses between domestic and foreign source. The concept underlying this allocation process is that raising investment capital, producing innovations, and managing firm operations all contribute to the worldwide income of the firm. The intention of the U.S. allocation rules is to retain the tax benefits of the deductibility of such expenses against domestic income only for the portion of expenses that contribute to producing income that is taxable by the United States.
U.S. tax rules attempt to implement this principle by assigning a certain fraction of general expense items to have domestic source, with the rest being assigned to foreign source, based on arcane and ever-changing formulas. Expenses that are assigned to foreign source reduce the magnitude of foreign income for the purpose of calculating the foreign tax credit limit, which is costly for firms with excess foreign tax credits, and not costly for firms with deficit foreign tax credits. Interest expenses are allocated between domestic and foreign source based on fractions of assets located inside and outside the United States, 12 while R&D and other expenses are allocated based partly on place of performance and partly on relative foreign and domestic sales. 13 Since subject to the same rules, with the added restriction that the combination of net operating loss deductions and foreign tax credits cannot reduce AMT liabilities by more than 90 percent. It is noteworthy that, since the AMT rate is only 20 percent, firms subject to the AMT are considerably more likely to have excess foreign tax credits than are firms that pay the regular corporate tax. 11 The "baskets" distinguish general active income from passive income, petroleum income, shipping income, and some other income categories, thereby, e.g., preventing taxpayers from using credits for taxes paid at high rates on petroleum income to reduce U.S. taxation of other active income. Desai and Hines (1999) analyze some of the impact of the U.S. "basket" rules. 12 See Froot and Hines (1995) for a history, and more complete description, of the interest expense allocation rules, and an analysis of their impact on borrowing, leasing, and investment behavior. 13 See Hines (1993) for an analysis of the impact of the R&D expense allocation rules.
interest expense is typically a firm's largest allocable expense, firms with heavily-taxed foreign income and considerable U.S. interest expenses are likely to incur significant costs associated with the inability to receive the full benefits of interest expense deductions.
The United States imposes withholding taxes on cross-border dividend, interest, and royalty payments to recipients in other countries. These royalty tax rates are frequently reduced according to the terms of bilateral tax treaties. For example, the United States imposes a 30 percent tax on interest payments to related parties resident abroad, but this rate is reduced, typically to zero, when recipients reside in countries with whom the United States has tax treaties in force.
Expatriation in practice
This section reviews the U.S. tax treatment of expatriations, and the incentives for which the U.S. tax system is responsible. 
Expatriation mechanics
An expatriation is accomplished by removing foreign assets and foreign business activity from ownership by an American corporation, thereby effectively eliminating U.S. taxes on any income they generate. Figure 1 While not an exhaustive list (due to the spotty coverage of historic inversion data, and the constant flow of current inversions), Table 1 captures the larger and more well-known corporate expatriations and their details. For each inverting company, Table 1 provides an announcement date, the destination of the inverting firm, the nature of the transaction, the market value at announcement, and a description of the company's business. Inspection of Table 1 provides some evidence on general trends. First, expatriating companies were historically dominated by the oil and gas and reinsurance businesses, while recent expatriates appear to be drawn from a more general distribution of American industrial companies, with several companies being market leaders in their business segments. Indeed, seven firms among the Standard Poor's 500 have expatriated, or are in the process of expatriating.
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The expatriations announced in the last twelve months that are listed in Table 1 combine for over $25 billion in market capitalization at the time of announcement. While the transactions listed in Table 1 are dominated by taxable stock transfers, several other forms are included in the table, including subsidiary spin-offs, subsidiary initial public offerings, and asset transfers. Even among the taxable stock transfers, several are related to M&A activity, whereby the inversion was accomplished through the acquisition of a preexisting entity rather than a pure expatriation into a new entity. Finally, two expatriations that represent the initial capitalization of companies abroad 15 These S&P 500 firms are Cooper, Ingersoll Rand, Nabors, Noble, Stanley, Transocean and Tyco.
-Accenture and Seagate -are listed separately at the bottom of Table 1 as non-inversion expatriations.
Incentives to expatriate
Firms that expatriate remain subject to U.S. taxation of their U.S. income, since the American subsidiary under the new corporate structure is taxed as a U.S. corporation. The tax incentives for an American firm to expatriate can therefore be organized around (i) the tax consequences that arise from no longer being subject to rules arising from the U.S. treatment of foreign source income, (ii) the tax consequences that arise from triggering capital gains at the firm level or shareholder level, and (iii) the tax consequences that arise from enhanced opportunities to relocate profits worldwide in a tax-advantaged way after an expatriation.
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The tax benefits of expatriating that relate to the U.S. treatment of foreign source income can be construed to have two distinct components. First, repatriation taxes, and costly actions taken to avoid repatriation taxes, would be avoided upon expatriation. 17 These savings, and the restructuring of worldwide operations such that non-U.S. operations would avoid repatriation taxes and the encumbrances associated with Subpart F, are the most widely cited reasons for expatriating. Separately, and as highlighted above, expense allocation rules, including those related to the allocation of interest expense to foreign source income, can provide incentives to expatriate. By expatriating in a way that removes foreign assets from U.S. ownership, it is possible to receive the full benefits of tax shields associated with interest expenses that might not be as valuable currently due to a firm's excess foreign tax credit status.
Many of the expatriations profiled in Table 1 are also characterized by a realization event whereby capital gains are recognized at the shareholder or firm level. A primary tax cost associated with such expatriations is the capital gains tax liability that would otherwise have been deferred or possibly avoided altogether. Given that most expatriations are structured as taxable stock transfers that trigger liabilities at the shareholder level, the price path of a firm's stock would determine the tax costs shareholders incur as a result of expatriating. A second potential tax cost associated with expatriating is withholding taxes on subsequent payments to the new foreign parent company, the avoidance of which requires careful choice of new corporate home.
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Finally, an expatriating firm and its shareholders may perceive gains from increased flexibility with respect to the worldwide allocation of taxable profits. This increased flexibility pertains to the location of profits within foreign and domestic operations. Within their foreign operations, the foreign tax credit and the potential repatriation taxes a firm faces when bringing income home to the United States limits the returns to relocating profits from high-tax to low-tax jurisdictions. 19 Given that this barrier is removed, and an expatriating firm therefore no longer faces a residual repatriation tax, incentives to be more aggressive in their structuring of worldwide operations would also increase, possibly resulting in increased after-tax cash flows. Similarly, an expatriating firm may become more aggressive with respect to relocating its U.S. income to the tax haven to which they are expatriating. While limits on such activity exist in U.S. tax law, the structuring of debt contracts with the new parents in tax haven countries may allow for reduced domestic tax obligations -sometimes referred to as interest stripping. 20 Interest stripping entails financing a tax haven parent company's ownership of its American subsidiary largely with debt, thereby generating interest deductions against U.S. taxable income. The resulting interest income 18 Since many inversions involve reincorporating in countries with whom the United States does not have tax treaties, it has been common practice to obtain treaty benefits (a five percent withholding tax rate on dividend payments from the United States, and no withholding taxes on interest) by having the foreign parent company managed and controlled in Barbados, with whom the United States does have a tax treaty. Barbados, in turn, imposes a small tax (of between one and 2.5 percent) on the foreign incomes of such companies. 19 Profit location is affected by all aspects of a firm's foreign operations, including investment, financing, and the nature of intra-firm transactions. There is ample evidence that home-country taxation influences patterns of foreign investment (Hines (1996) , , Desai, Foley, and Hines (2002) ), financing (Hines (1994) , Grubert (1998) ), reported profitability (Desai, Foley, and Hines (2002) ), organizational form (Desai and Hines (1999) ), and foreign tax avoidance (Grubert (2001) , Hines (2001)). The theoretical consequences of this function of the foreign tax credit system are highlighted in Gordon (1992) ; for a survey of these issues, see and Gordon and Hines (forthcoming) . 20 These limits include the requirement (section 482) that transactions between related parties be conducted at arm'slength prices, meaning the prices that unrelated parties would or should use for the same transactions. In practice, this prevents a foreign parent company from charging excessive (tax-deductible) interest on a loan to its American subsidiary. Thin capitalization rules (section 163(j)) further limit the deductibility of interest payable to related foreign lenders to 50 percent of adjusted taxable income, whenever the American subsidiary's debt-equity ratio exceeds 1.5. Of course, there are many fewer limits on the ability of an American corporation to borrow from unrelated domestic parties, thereby incurring interest expenses that reduce its taxable income. The benefits of borrowing from a foreign parent post-inversion presumably stem from the related party nature of the transaction, and the fewer associated problems stemming from moral hazard and adverse selection.
is untaxed (or taxed very lightly) by the tax haven, and is not taxed by the United States under Subpart F, since the interest recipient is no longer owned by the American company. 
Stanley Works: An examination of an expatriation in process
A close examination of one corporate expatriation offers the opportunity for a detailed analysis of the stock market's reaction. In particular, market value changes can be mapped to projected tax savings arising from sources explored in the previous section. Recent developments surrounding the announced expatriation of Stanley Works have received widespread attention, affording the opportunity to interpret stock market reactions to favorable and unfavorable expatriation events through the lens of tax opportunities. Stanley's foreign operations remain the property of the American company, but would presumably be quickly sold to the Bermuda corporation, thereby removing them from American ownership. The Bermuda corporation would be managed and controlled in Barbados in order to benefit from reduced withholding tax rates provided in the U.S.-Barbados tax treaty.
Chairman and Chief Executive John Trani cited both increased operational flexibility and improved tax efficiency as strategic motivations for implementing the restructuring.
Specifically, Trani projected that Stanley's effective income tax rate would fall by 7 to 9 percentage points from its current level of 32 percent. He also clarified that new future foreign entity would continue to be managed out of Stanley's New Britain, CT headquarters and that its then current ownership structure would not change. The three full quotes attributed to Trani from the press release are: "This strategic initiative will strengthen our company over the long-term. An important portion of our revenues and earnings are derived from outside the United States, where nearly 50% of our people reside. Moreover, an increasing proportion of our materials are being purchased from global sources. This change will create greater operational flexibility, better position us to manage international cash flows and help us to deal with our complex international tax structure. As a result, our competitiveness, one of the three legs of our vision to become a Great Brand, will be enhanced. The business, regulatory and tax environments in Bermuda are expected to create considerable value for shareowners." "In addition to operational flexibility, improved worldwide cash management and competitive advantages, the new corporate structure will enhance our ability to access international capital markets, which is favorable for organic growth, future strategic alliances and acquisitions. Finally, enhanced flexibility to manage worldwide tax liabilities should reduce our global effective tax rate from its current 32% to within the range of 23% -25%." "This change has been planned for several months, and the benefits are apparent. The transition should be seamless and transparent for all stakeholders --employees, customers and vendors --around the world. Corporate operations will continue to be managed from our current headquarters in New Britain, Connecticut, and these changes will not affect day-to-day operations." events did cause additional, significant, price movements in the following weeks. The announcement of proposed legislation to limit expatriations on April 11 resulted in a price drop.
Finally, on May 10 a shareholder vote on the expatriation passed very narrowly but was challenged by the Connecticut Attorney General, who suggested that "the meeting was rife with voting irregularities." On that day, the market value of Stanley dropped by $252 million.
Given the extraordinary volume and dramatic price movements on both February 8, 2002
and May 10, 2002, it is safe to assume that the value changes on those days were associated with changed assessments of future cash flows associated with tax savings stemming from the proposed expatriation. Given that the announcement of the expatriation, as well as the difficulties associated with the shareholder vote, did not involve certain or guaranteed changes in tax savings, it is also safe to assume that the market's evaluation of the aggregate present value of the impact of the expatriation is at least $250 million. The actual market assessment of the present value gains associated with expatriation could be considerably higher if these events simply resulted in revised probabilities of realizing those tax savings.
Determinants of Stanley's value changes
What tax savings are embedded in that revision in market value of $250 million for Stanley?
In particular, what fraction of that present value change can be attributed to savings associated with no longer being subject to U.S. taxation of foreign source income, and what can be attributed to reduced U.S. taxation of domestic source income? Financial details extracted from Stanley's most recent 10-K filing, and presented in Table 2 , offer clues to the sources of these dramatic value changes.
As reported in the top panel of Table 2 provides detail on Stanley's debt and its deferred tax accounts. Interestingly, these notes seem to indicate the possibility of ongoing foreign losses.
Stanley's financial statements and 10-K filings are tools that can be used to manufacture estimates of value changes associated with changes in the treatment of foreign source income -and in particular, the effects of reduced repatriation taxes and greater ability to use domestic interest expenses as tax shields. If Stanley indeed faces a high average foreign tax rate that is expected to persist, then any market value changes should not reflect future savings from reduced repatriation taxes. Given the ambiguity surrounding Stanley's average foreign tax rate, it is possible to determine an upper bound on reduced repatriation taxes subsequent to inversion from an expatriation by assuming that (i) Stanley does not benefit from deferral of U.S. taxes on its foreign income, and (ii) Stanley faces a zero percent average foreign tax rate. These assumptions -which are certainly too strong -imply that reduced repatriation taxes would account for no more than $83 million of present and future Stanley benefits from expatriation.
25
A similar calculation illustrates the tax savings from the ability to receive the full benefits from interest tax shields. If Stanley faces an average interest rate of eight percent on its $614 million in debt, then it pays annual interest of $49 million. If one-third of those interest expenses are allocated to foreign source, and Stanley has excess foreign tax credits so it loses the tax benefits of these deductions, then, at the U.S. statutory rate, an expatriation would create $57 million in present value gains from the fact that interest allocation rules would no longer apply. 26 Implicit in this calculation is the assumption that current debt levels are optimal for these assets. foreign tax credits, while interest allocation is expensive only if a firm has excess foreign tax credits. Hence the maximum tax benefit that Stanley can expect to obtain from expatriating is in the $57-$83 million range. Even this range is likely to be too high, given the assumptions on which it is based, unless Stanley's foreign income position changes dramatically after inversion.
Furthermore, in order to remove Stanley's foreign assets from U.S. ownership, it will be necessary after inversion for the Bermuda parent company to purchase the foreign assets from the American subsidiary, triggering corporate capital gains tax liabilities on any heretofore unrealized capital This is certainly possible, particularly since removal of U.S. taxation of foreign income changes a firm's incentives to avoid foreign tax obligations. But from the standpoint of projecting future activity, the most reasonable forecast of a firm's future operations are its current operations, and the kind of changes that would have to take place in order to square market valuations with reduced U.S. taxes on foreign income would have to be enormous. 27 The second possibility is that the stock market is mispricing Stanley stock, which would not be unknown in the annals of Wall 27 Such an interpretation is also difficult to reconcile with the recent decline in the importance of foreign operations to Stanley as measured by geographic segment data presented in Table 2 .
Street. The third possibility is that the stock market is reacting to non-tax aspects of the Stanley 
Determinants of the decision to expatriate
This section considers the factors that contribute to the likelihood of expatriation, doing so by analyzing the correlation of measurable firm attributes with whether or not the firm has (as of analyze a random sample of publicly held corporations in the hope of discerning the determinants of foreign inversions, since such a sample will contain only a trivial number of inverting firms.
Fortunately, there is an alternative that entails combining information on most inverting firms with information on a sample of firms that do not invert, and analyzing the inversion decision as a logit model. This selection and estimation method yields biased estimates of the constant term of the 28 Investor expectations that reincorporating in Bermuda reduces shareholder control of management should depress share prices following the announcement of plans to invert, leaving an even larger unexplained difference between market reactions and identifiable sources. 29 Following this logic through to its conclusion suggests that the residual of $169 million would be associated with a shielding of 23 percent of domestic pretax income from taxes -assuming a flat earnings stream and a 10 percent discount rate -as derived by the following calculation: [(($169*10%)/35%)/$212.9]. The U.S. thin capitalization rules would not prevent such a reduction in the U.S. tax base if Stanley were to attempt it subsequent to inversion. 30 See Desai (2002) for a related analysis of recent differences between the aggregate book and tax incomes of American corporations, and the extent to which these differences can be attributed to tax sheltering activity.
logit model, which is not of interest in any case, and unbiased estimates of other coefficients, which are of considerable interest.
The data represent a combination of information drawn from the 10-K filings of inverting firms with balance sheet and income statement data from Compustat for other firms, and stock market returns for all companies from CRSP. It is important to select the sample of non-inverting firms on the basis of information other than variables used as regressors, so firms were screened on the basis of continuous provision of export data from 1992 to 1998. Such firms need not have had exports in each year, but must have reported export data for each of those years. All firms reporting such export data in Compustat were included, yielding a sample of 663 firms.
The Compustat data on non-inverting firms contain a number of useful fields, in addition to standard entries such as (book values of) total assets. Geographic segment information is used to identify (book values of) foreign assets, and thereby construct ratios of foreign to total assets.
Leverage ratios were constructed as ratios of book values of long-term debt to book values of total assets. 31 Average foreign tax rates are constructed as ratios of foreign income taxes paid to foreign pretax incomes. In the sample of noninverting companies, this average foreign tax rate in 1997 has a mean of 34.0 percent and a median of 33.2 percent. The foreign tax rate is only available for a limited subsample of noninverting firms, since not all firms distinguish foreign from domestic income and tax payments. As a consequence, the regressions employing foreign tax rates as an explanatory variable have considerably reduced sample sizes. All of the independent variables for the noninverting sample -total assets, foreign asset shares, leverage, and average foreign tax rates -are calculated on the basis of 1997 data. Table 3 presents estimated coefficients from logit regressions in which the dependent variable equals one if a company undertakes a foreign inversion during the sample period, and equals zero otherwise. The 0.48 coefficient on log assets in the univariate regression reported in column one indicates that firm size significantly affects the propensity to expatriate: larger firms are more likely to do so than are smaller firms. The effect of firm size persists with the introduction of additional independent variables in the regressions reported in columns 2-7. The 31 Compustat provides information on consolidated worldwide debt, which, together with worldwide assets, is used to construct leverage ratios. Since domestic borrowing typically constitutes the majority of a firm's indebtedness, leverage ratios based on worldwide borrowing and assets are excellent proxies for domestic leverage ratios.
ratio of foreign assets to total assets is likewise positively associated with the probability of inverting, as indicated by the 3.68 coefficient in column 2, and similar estimates in columns 5-7.
Firms with large ratios of debt to total assets are more likely than others to invert, as indicated by the 3.35 coefficient in column 3; this effect is somewhat more pronounced for firms facing high average tax rates, as indicated by the 1.37 coefficient in column 7. Finally, the estimated effect of average foreign tax rates is negative, meaning that firms whose foreign operations are in low-tax countries are more likely than others to invert, as reflected by the -2.65 coefficient in column 4.
Unfortunately, the noisiness of the average foreign tax rate data, together with the difficulty of obtaining reliable data on average foreign tax rates for large numbers of firms, means that sample sizes are somewhat smaller in these regressions, and the estimated effects of foreign tax rates do not differ significantly from zero.
The regressions reported in Table 3 are consistent with expatriation behavior that is motivated by avoidance of U.S. taxes on foreign income. U.S. taxation of foreign income is burdensome to taxpayers that deploy assets abroad, those that face low tax rates in foreign countries, and those with significant domestic expenses (particularly interest charges) that must be partly allocated against foreign income. One of the interesting features of these results is that they suggest that domestic tax avoidance may not always dominate the decision to expatriate. Firms with greater foreign assets are more likely to invert, which hardly need be the case if the goal is to avoid U.S. taxes on domestic income. Further, if the reduction of domestic tax liabilities were a major motivation for inversions, then one would expect the coefficient on the leverage variable to be negative (instead of its estimated positive value of 3.35). Firms facing high costs of borrowing from unrelated parties, and who therefore have little unrelated-party debt, have the most to gain from the ability to reduce domestic tax liabilities, since they can use excessive borrowing from the new foreign parent company to reduce domestic U.S. tax liabilities. This prediction is complicated by several factors, including the interaction between leverage decisions, tax considerations, and investment opportunities, thereby making it very difficult to use logit analysis to test sharp implications of the hypothesis that expatriation is used as a method of avoiding domestic taxes on U.S.-source income. 
Market reactions to the expatriation decision
Stock market reactions to announcements that firms plan to expatriate offer useful evidence of revisions in expected future after-tax cash flows associated with the expatriation. The methodology of studying changed asset prices is often used in order to gauge the impact of changed regulatory or tax laws in the finance and accounting literature. In particular, law and economics scholars have used event studies to determine the causes and consequences of domestic reincorporations. percent over the five-day window. Clearly, the stock market is concerned in many cases either that the costs of inverting exceed the benefits under current law, or that future tax or regulatory changes might reduce the benefits of inverting.
It is instructive to consider the extent to which observable factors are correlated with stock price reactions to inversion announcements. Given the tax environment in which American firms accounting purposes, thereby removing the requirement that anticipated future repatriation taxes be currently included in deferred taxes and thereby reduce book income. The degree of disclosure varies greatly between firms, although a number of inverting firms in the sample, notably Stanley and Noble Drilling, indicate that they have substantial amounts of permanently reinvested foreign earnings. Subsequent repatriations by these firms would trigger accounting as well as tax costs, both of which would be avoided by successfully inverting. 33 For example, see Romano (1985) and the literature summarized in Daines (2001) regarding the primacy of Delaware as a corporate incorporation base. 34 It is necessary to measure excess returns because companies invert on different days, during some of which the stock market as a whole did well, while during others the market fell. Stock returns equal percent changes in end-of-day share prices. These represent total returns on event days, since none of the 19 inverting companies in the sample paid dividends during these event windows. Returns to holding the S&P 500 index consist of dividends plus share price movements.
operate, there are some factors, such as low foreign tax rates and high leverage ratios, that are expected to contribute to the benefits of undertaking inversions. These factors cannot be measured perfectly with the available data, though they can be approximated. The costs of inversions include not only the administrative costs of undertaking inversion transactions, but also the capital gains tax liabilities that they entail. As discussed in section 3.2, the nature and magnitude of the capital gains tax liability at the time of expatriation depends on the form in which an inversion is executed.
Since taxable stock transfers are the most common type of inversion transaction, we use a measure of shareholder basis in order to evaluate the capital gains tax cost of undertaking inversions. 35 Unfortunately, there is no direct information available on shareholder basis. Instead, we take weighted averages of one-and two-year stock price histories (prior to inversion announcements) as rough proxies for stock purchase prices of individual shareholders. In these calculations, daily stock transaction volumes are used as weights, which are constrained to sum to one for each stock. While transaction volumes of the stock of inverting companies in the year prior to inversion announcements typically exceed the total outstanding interest in the stock, it does not follow that one-year prices offer exact measures of shareholder basis. Taxable shareholders with significant long-term unrealized capital gains are the least likely to sell their shares, so sales in any given year are likely to be dominated by shares held by tax exempt entities or those without large positive gains. Hence these weighted stock prices are only rough proxies for the actual basis of taxable shareholders.
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Figure 5 depicts ratios of stock prices at times of inversion announcements to average prices in the preceding one-and two-year intervals. Despite a generally rising stock market during the 1990s, only four of the firms in the sample rose in value over the year prior to announcing plans to invert. The median ratio of market price at the time of inversion to one-year historic 35 Firms can choose among several inversion methods, not all of which entail recognition of capital gains by taxable shareholders. While a few of the inverting firms in our sample use methods that do not trigger such capital gains taxes, it is nevertheless appropriate to measure the cost of inverting by the taxes that would have been incurred if taxable stock transfers had been used. A taxable stock transfer is the primary inversion method used by American corporations, others being chosen presumably whenever less expensive. Since it is not possible to obtain direct data on the tax costs of other inversion methods, we use instead the closest proxy, which is the cost of a taxable stock transfer. 36 Data on shareholder basis are generally unavailable to researchers; for an exception, see the study of the RJR Nabisco leveraged buyout by Landsman and Shackelford (1995) . Market transaction approaches to estimating basis, of the type used in this paper, are considerably more common; for a recent example, see Grinblatt and Han (2002 If corporate management maximizes the wealth of shareholders, rather than share price, then management will undertake inversions only if the expected benefits exceed anticipated costs, including the cost of capital gains realizations. Hence this decision rule implies that very low shareholder basis in an inverting company should be accompanied by considerable tax benefits as reflected in higher share prices. Figure 6 offers a scatter plot of data on the nineteen sample companies, in which the horizontal axis is the ratio of stock price at time of inversion to the average price in the preceding year, and the vertical axis is the excess stock return on the day of the inversion announcement. As the figure shows, there is a strong positive relationship between the potential capital gains tax liability (so measured) and price reactions. The upward sloping solid line in Figure 6 that captures this relationship is estimated by a univariate OLS regression that is presented in the first column of Table 4 . The estimated regression coefficient indicates that a 10 percent larger capital gain is associated with 1.1 percent higher price reaction upon announcement of plans to invert.
The positive correlation of share price appreciation in the year prior to inversion and that on the day the inversion announcement is made public is consistent with rational tax planning on the part of inverting firms and managers maximizing shareholder wealth rather than share prices.
A taxable investor facing a 20 percent capital gains tax rate incurs a cost, at time of realization, of two percent of firm value for every ten percent of historic price appreciation. Such an investor would require that an inversion transaction generate future tax savings of at least 2.5 percent of firm value, for each 10 percent of historic appreciation, in order to warrant incurring current capital gains tax liabilities. 38 Of course, not all shareholders are taxable, not all are taxed at 20 percent on their capital gains, and even among taxable shareholders, many will ultimately incur capital gains liabilities on their share appreciation whether or not the company inverts. So required returns should be somewhat less than 2.5 percent for every 10 percent of price appreciation, and the estimated value of 1.1 percent is quite a reasonable figure for companies to use. impossible to include all inverting firms in these scatters, and the noisiness of the available information for firms that do report makes inferences difficult to draw with such small samples.
Nevertheless, it is useful to consider this evidence. The top two scatters depicted in Figure 7 indicate that there is no discernible relationship between foreign asset shares, or foreign tax rates, and price reactions to inversion announcements. The bottom two scatters indicate that foreign income shares are mildly correlated with price reactions, while firm leverage is much more strongly correlated. Share prices of firms with high (book) ratios of debt to total assets rise abnormally in response to inversion announcements. The univariate regression reported in column two of Table 4 indicates that share prices of firms with ten percent higher (book) ratios of debt to total assets rise by 0.7 percent more on the announcement of plans to invert.
The correlation of leverage ratios and share price reactions is again consistent with careful tax planning on the part of inverting firms. Taking a firm's return on assets to be roughly equal to its borrowing rate, increasing the firm's leverage ratio by ten percent generates interest deductions 38 Letting c τ denote the capital gains tax rate, and g denote the share price change upon expatriation, the break-even condition is that
+ , which in turn implies that
equal to ten percent of firm value, or 3.5 percent after tax (for a firm facing the U.S. corporate tax rate of 35 percent). If inverting firms have excess foreign tax credits with 60 percent probability, 39 and roughly one third of their assets (now and in the future) are located abroad, then the expected cost of interest expense allocation under U.S. tax rules is simply (3.5)(0.6)/3 = 0.7 percent of firm value for each additional ten percent of leverage. That price responses to inversion announcements closely match their predicted values offers evidence that markets accurately assess the value of expatriating.
Conclusion
American multinational companies are reincorporating as foreign companies at an accelerating rate. This development is clearly a reaction to the incentives created by the U.S.
system of taxing worldwide income, as it contrasts with foreign tax systems. The evidence in the paper suggests that the decision making calculus associated with expatriation is not limited to the desire to avoid taxes on the repatriation of income associated with U.S. tax rules. Instead, allocation rules associated with lost tax shields from interest expense, domestic earnings stripping possibilities, and the forced realizations of capital gains for shareholders are all operative in the minds of managers contemplating, and shareholders reacting to, expatriations.
The analysis of the reaction to Stanley Works' expatriation provides some evidence that revised expectations of future cash flows associated with gains from the avoidance of repatriation taxes and the better ability to utilize fully interest tax shields cannot account fully for changed valuations. This analysis raises the intriguing possibility that managers and shareholders allowed for the possibility of reductions in domestic tax obligations in their consideration of the expatriation. This inference is based on a number of strong assumptions associated with interpreting accounting statements but, presumably, those were the same statements that investors used in valuing the expatriation.
While there is not yet a large enough sample of expatriating companies to draw statistically compelling generalizations, some aspects of the decision to invert are clear. Large firms are the most likely to invert, as are those with significant fractions of their assets located 39 See Grubert, Randolph, and Rousslang (1996) for evidence on the foreign tax credit status of large American multinational firms.
abroad. Heavily leveraged firms are more likely to invert than are other firms, as are firms facing low tax rates in the foreign countries in which they operate. All of these patterns are consistent with incentives created by the U.S. system of taxing worldwide income, and notably, reflect the importance of expense allocation rules and fixed costs of tax planning associated with inversions.
Stock price movements provide evidence that is consistent with these determinants of the inversion decision. Among inverting companies, share price reactions to inversion announcements are positively correlated with potential shareholder capital gains tax liabilities, suggesting that managers incorporate the capital gains burdens inversions impose on shareholders. Finally, the prices of highly leveraged firms react to inversion announcements more positively than do the prices of other firms, which reflects the benefits of avoiding the U.S.
regime of allocating interest expenses between domestic and foreign source for tax purposes.
The fact that embedded shareholder capital gains discourage inversions suggests a natural counterweight to the rush to expatriate, one that supplements any costs associated with being subject to the corporate laws of new host countries, and the public relations impact of abandoning the United States. This evidence is consistent with managers maximizing shareholder wealth rather than share prices, and therefore more readily expatriating if their firms have relatively poor recent stock price performance. This paper concerns expatriations by American companies, which is a recent vignette in the much larger drama of multinational businesses and the U.S. tax system. The same tax provisions that encourage American companies to reincorporate abroad also encourage foreign firms to acquire American firms, encourage entrepreneurs to establish their companies initially in foreign countries, encourage American companies to engage in unproductive tax avoidance, and may, over time, simply diminish the after-tax profitabilities of firms that elect to remain Note: Bars in the figure depict differences between returns to inverting firms and S&P 500 index returns at the times inversions are announced. Darkly shaded bars depict return differences over five-day windows centered on inversion announcements; lightly shaded bars depict return differences on announcement days.
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Figure 5: Ratio of Stock Prices at Inversion Announcement to Prices in Preceding Years
Source: Authors' calculations from data reported by CRSP, Dow Jones Newswire, and SEC Documents.
Note: The figure depicts ratios of closing stock prices on the days prior to inversion announcements to average closing stock prices for the preceding year and two years. One-year and two-year prior stock prices are daily averages weighted by daily trading volumes.
Figure 6: The Relationship between Excess Returns to Expatriations and Shareholder Embedded Gains
Note: The vertical axis measures the differences between stock returns and S&P 500 index returns on inversion announcement days. The horizontal axis measures the ratio of share prices on the day before inversion announcements to volume-weighted average stock prices during the prior year. The line is the regression line for this relationship, as reported in column one of Note: The vertical axes measures the differences between stock returns and S&P 500 index returns on inversion announcements days. The horizontal axes measure selected characteristics of inverting corporations. The lines are the regression lines for these relationships, as reported in columns two through five of Table 4 .
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NON-INVERSION EXPATRIATIONS
Seagate Technology (a) 4/20/2001 Cayman "Ab Initio" na Seagate Technology is a leading independent maker of storage drives for computers. It makes disk and tape drives used in systems ranging from personal computers to high-end servers.
Accenture (a) 7/19/2001 Bermuda "Ab Initio" na Accenture is the former consulting arm of Arthur Andersen. It is the world's largest management and technology consulting firm and offers its multinational clientele such services as strategic planning, data system design and implementation, customer service system consulting. Taxes 
Interaction of Leverage and Average Foreign Tax Rate
NOTE: The table reports estimated coefficients from logit regressions in which the dependent variable equals one if a firm announces plans to expatriate at any time and equals zero otherwise. Log Total Assets is the log of the book value of total assets. Leverage is the ratio of the book value of long term debt to the book value of total assets. Foreign Asset Share is the share of all assets held abroad. Average foreign tax rate is the average tax rate paid on foreign income. The interaction term is the product of leverage and the average foreign tax rate. All variables are measured as of yearend 1997. Robust standard errors are presented in parentheses. 
